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1. (currently amended) An epitaxial silicon wafer including a silicon wafer substrate 
doped with nitrogen on which an epitaxial film informed, wherein-<r 



suhstrafe falls within a 



p. plotted along the horizontal 



l point at which the nitrogen 



1 X IP 15 atoms/cm 3 whp.n the oxygen 



" IP 17 atoms/cm J and a point at which the 



I fix 10 "afomsfcm- 



'.n concentration is 9 X 10 atoms/cm f: 



2. (currently amended) An epitaxial silicon wafer including a silicon wafer substrate 
doped with nitrogen on which an epitaxial film is_formed, wherein the number of crystal defects 
observed as fcPBsIighLEointXiefecls of 120 nm or more on the epitaxial film is 20 pieces/200-mm 
wafer or less and wh erein a r ang e, of nitrogen c o ncent rati on and oxygen concentration in the silicon 
wafer substrate falls within an a rea in a graph in which the oxygen concentration and the nitrogen 
concentration are plotted along thp horizontal axis and the vertical axis of the graph respectively, on 
or bel ow a fi rst s traig h t l i ne c onnecting a point at which the nitrogen concentration is 3 X 10" 
atoms/cm 3 when the oxygen concentration is 7 X IP 17 atoms/cm 3 and a point at which the nitrogen 
concentration is 3 X IP 14 atoms/cm 3 when the oxygpn concentration is I fi X IP IS atom s/cm'' : wherein 
the oxygen concentration and the nitrogen concentration are adjusted in a manner that the oxygen 
concentration and the nitrogen concentration have a predetermined correlative relatio nship of the 
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nitrogen concentration increase co rrespond ing t o the ox yg e n concentration rimifaa- and the, nitrogen 
concentration decrease comespODding to the oxygen conc enltatifln increase such that the epitaxial 
silicon wafer has sufficient quantity nf gett ering sites 

3. (currently amended) A method of manufacturing a silicon single crystal ingot for a 
silicon wafer substrate for an epitaxial silicon w a fer by Czochralski metho d or MC7. msthnd wherein 
silicon single crystal pulling is performed while nitrogen is being doped such that a portion of the, 
silicon single crystal ingot has a r ange of nitr oge n concentration and oxygen concentration, which falls 
within an area in a praph in whic h the ox y gen c on ce n t r at i o n a nd the nitrogen concentration are plotted 
alon? the hori zonta l ax i s and t h e v e rtical axis of the graph respectively on or below a first straight 
line connecting a point at which the nitrogen concentration is 3 X IP 15 atoms/cm 3 when the oxygen 
concentratio n i s 7 X IP 17 atoms / cm 3 and a point at which the nitrogen concentration is: ^ X in 14 
atoms/cnf' w h e n t h e ox y gen c on cen tration is 1.6 X 1 0 18 atoms/cm 3 wrrnVrrftrogcn rsHTemgrdoped rn a 
icgion whercand wherein the number of crystal defects observed in the epitaxial silicon wafer 
i ncluding the silicon w a f er subst r ate obtai n ed fr o m the portion of the, silicon singlp. crystal ingot after 
epitaxial growth as fcPBsIig ht Po int. Defects of 120 nm or more is 20 pieces/200-mm wafer or less. 

4. (currently amended) A method of manufacturing a silicon single crystal ingot by 
Czochralski method or MCZ method, wherein silicon single crystal pulling is performed in a range of 
nitrogen concentration and oxygen concentration, which falls within an area in a graph i n w hi ch th e, 
oxygen concentration and the nitrogen concentration are plotted along the horizontal axis and the 
vertic a l axis of the pr a ph . respectively on or be l o w a first straight line connecting a point at ahictn wt 
exceeding a range wherein the nitrogen concentration is about 3 X 10 15 atoms/cm 3 when the oxygen 
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concentration is 7 X 10 17 atoms/cm 3 and a point at which the nitrogen concentration is ab ou t 3 X 10 14 
atoms/cm 3 when the oxygen concentration is 1.6 X 10 18 atoms/cm 3 , and wherein the, nitrogen 
concentration increases gradually from a shoulder portion to a tail portion nf thp. silicon single crystal 

portion 



(currently amended) The method trf 
ncthod-according to claim 4, wherein the oxy ge n cc 



(currently amended) A nitrogen-doped silicon wafer, wherein a range of nitrogen 
and oxygen concentration arefalls within a-rarrgran area in a graph in which the oxygen 
concentration and the nitrogen concentration are plotted along the horizontal axis and the vertical axis 

of the graph, respectively, on or he low a first straight line connecting a point at which the nitrogen 
concentration is abou t 3 X 10 15 atoms/cm 3 ortess-when the oxygen concentration is 7 X 10 !7 
atoms/cm 3 and a point at which the nitrogen concentration is abou t 3 X 10 14 atoms/cm 3 ortess-when 
the oxygen concentration is 1.6 X 10 18 atoms/cm 3 , and wherein the oxyge n concentration and the 

nitr ogen con ce ntrati on ar e a dju sted i n a m ann er th at the ox yg e n con centration and Ihe nitrogen 

in have a predetermined coiTelarive relationship of the nitrogen concentration increase 



cnrmspnnding tn thp oxygen concentration decrease and the nitrogen 
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7. (currently amended) A nitrogen-doped silicon wafer, wherein a range of nitrogen 
concentration and oxygen concentration arcfaus. within trrangcan area in a graph in which the oxygen 
concen trati on and the nitrogen concentration are plotted along the horizont al axis f i nd the- vertical axis 
of the gra ph, respectively, on orhelow a second straight line connec ting a point ill which the nitrogen 
concentration is about 1 X 10 15 atoms/cm 3 or less when the oxygen concentration is 7 X 10 17 
atoms/cm' and the nitrogen concentration is about 1 X 10 ^ *9 X10 13 atoms/cm 3 ortess-when the 
oxygen concentration is 1 1 X I0 W 1 6 X 10 18 atoms/cm 3 and wherei n the oxygen concentration and 
the nitrogen c oncentration are, adjusted in a manner that the oxygen concentration and the, nitrogen 
concentration have a predetermined corr elati v e r e l at i onsh ip of the nitrogen concentration increase 
c orres p on di ng to t he, ox ygen concentration decrease and the nitrogen 



8. (currently amended) A silicon ingot by Czochralski or MCZ method , wherein 
nitrogen concentration of a ta-mmal en d tai] portion of a straigh t body section of the silicon ingot 
is in a range of from 1 X 10 15 atoms/cm 3 to 3 X 10 15 atoms/cm 3 , and wherein oxygen 
wereri corres ponding to an in accordance w ith increase, in nitrogen 



concentration from a should! 
the, oxygen concentration ale. 


■r portion to the tail pi 
>ng a longitudinal dire 


iff ion such that the nitrogen concentration and 
cfion of the, silicon ingot vary in accordance 


with a line in a graph in whic 


•h the oxygen concent 


ration and Ihe nitrogen concentration arc 


plotted along the horizontal ; 




sis of ihe graph, respectively suhslanlially. 


parallel to a first straight linf 


: connecting a point at 


which ihe nitrogen concentration is 3 X IP 15 


atoms/cm 3 when the oxveen 




If) 1 '' aloms/cm 3 and a poinl al which the 



i 3 X 10 14 atoms/cm 3 when 
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nToms/rrn ' 

9. (currently amended) The silicon ingot according to claim 8, wherein Ih£_oxygen 
concentration in the silicon ingot is controlled corresponding to a change in the nitrogen 
concentration in the silicon ingot. 

10. (new) An epitaxial silicon wafer including a silicon wafer substrate doped with 
nitrogen on which an epitaxial film is formed, wherein a range of nitrogen concentration and 
oxygen concentration in the silicon wafer substrate falls within an area in a graph in which the 
oxygen concentration and the nitrogen concentration are plotted along the horizontal axis and the 
vertical axis of the graph, respectively, on or below a second straight line connecting a point at 
which the nitrogen concentration is 1 X 10 15 atoms/cm 3 when the oxygen concentration is 7 X 
10 17 atoms/cm 3 and a point at which the nitrogen concentration is 9 X 10 13 atoms/cm 3 when the 
oxygen concentration is 1.6 X 10 1S atoms/cm 3 . 

11. (new) An epitaxial silicon wafer including a silicon wafer substrate doped with 
nitrogen on which an epitaxial film is formed, wherein a range of nitrogen concentration and 
oxygen concentration in the silicon wafer substrate falls within an area in a graph in which the 
oxygen concentration and the nitrogen concentration are plotted along the horizontal axis and the 
vertical axis of the graph, respectively, on or below a second straight line connecting a point at 
which the nitrogen concentration is 1 X 10 15 atoms/cm 3 when the oxygen concentration is 7 X 
10 17 atoms/cm 3 and a point at which the nitrogen concentration is 9 X 10 13 atoms/cm 3 when the 
oxygen concentration is 1.6 X 10 18 atoms/cm 3 and on or above a horizontal straight line on which 
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the nitrogen concentration is 1 X 10 13 atoms/cm 3 . 

12. (new) An epitaxial silicon wafer including a silicon wafer substrate doped with 
nitrogen on which an epitaxial film is formed, wherein a range of nitrogen concentration and 
oxygen concentration in the silicon wafer substrate falls within an area in a graph in which the 
oxygen concentration and the nitrogen concentration are plotted along the horizontal axis and the 
vertical axis of the graph, respectively, on or below a second straight line connecting a point at 
which the nitrogen concentration is 1 X 10 15 atoms/cm 3 when the oxygen concentration is 7 X 
10 17 atoms/cm 3 and a point at which the nitrogen concentration is 9 X 10 13 atoms/cm 3 when the 
oxygen concentration is 1.6 X 10 18 atoms/cm 3 and on or above a horizontal straight line on which 
the nitrogen concentration is 1 X 10 14 atoms/cm 3 . 

13. (new) The epitaxial silicon wafer according to claim 2, wherein the range of 
nitrogen concentration and oxygen concentration in the silicon wafer substrate falls within an 
area in the graph on or below a second straight line connecting a point at which the nitrogen 
concentration is 1 X 10 15 atoms/cm 3 when the oxygen concentration is 7 X 10 17 atoms/cm 3 and a 
point at which the nitrogen concentration is 9 X 10 13 atoms/cm 3 when the oxygen concentration 
is 1.6 X 10 18 atoms/cm 3 . 

14. (new) An epitaxial silicon wafer including a silicon wafer substrate doped with 
nitrogen on which an epitaxial film is formed, 

wherein a range of nitrogen concentration and oxygen concentration in the silicon 
wafer substrate falls within an overlapping area in a graph in which the oxygen concentration and 
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the nitrogen concentration are plotted along the horizontal axis and the vertical axis of the graph, 
respectively, 

on or below a first straight line connecting a point at which the nitrogen 
concentration is 3 X 10 15 atoms/cm 3 when the oxygen concentration is 7 X 10 17 atoms/cm 3 and a 
point at which the nitrogen concentration is 3 X 10 14 atoms/cm 3 when the oxygen concentration 
is 1.6 X 10 18 atoms/cm 3 , and 

on or above a third straight line which is substantially parallel to the first 
straight line and passes a point at which the nitrogen concentration is 1 X 10 14 atoms/cm 3 when 
the oxygen concentration is 7 X 10 17 atoms/cm 3 such that the epitaxial silicon wafer has 
sufficient quantity of gettering sites. 

15. (new) The epitaxial silicon wafer according to claim 12, 

wherein the range of nitrogen concentration and oxygen concentration in the 
silicon wafer substrate falls within an overlapping area in a graph, 

on or below a second straight line connecting a point at which the nitrogen 
concentration is 1 X 10 15 atoms/cm 3 when the oxygen concentration is 7 X 10 17 atoms/cm 3 and a 
point at which the nitrogen concentration is 9 X 10 13 atoms/cm 3 when the oxygen concentration 
is 1.6 X 10 18 atoms/cm 3 , and 

on or above a fourth straight line which is substantially parallel to the 
second straight line and passes a point at which the nitrogen concentration is 3 X 10 14 atoms/cm 3 
when the oxygen concentration is 7 X 10 17 atoms/cm 3 such that the epitaxial silicon wafer has 
sufficient quantity of gettering sites. 
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16. (new) The epitaxial silicon wafer according to claim 12, 

wherein the range of nitrogen concentration and oxygen concentration in the 
silicon wafer substrate falls within an overlapping area in a graph, 

on or below a second straight line connecting a point at which the nitrogen 
concentration is 1 X 10 15 atoms/cm 3 when the oxygen concentration is 7 X 10 17 atoms/cm 3 and a 
point at which the nitrogen concentration is 9 X 10 13 atoms/cm 3 when the oxygen concentration 
is 1.6 X 10 18 atoms/cm 3 . 

17. (new) A group of epitaxial silicon wafers including respective silicon wafer 
substrates doped with nitrogen on which epitaxial films are formed wherein a range of nitrogen 
concentration and oxygen concentration in each of the silicon wafer substrates falls within an 
overlapping area in a graph in which the oxygen concentration and the nitrogen concentration are 
plotted along the horizontal axis and the vertical axis of the graph, respectively, on or below a 
first straight line connecting a point at which the nitrogen concentration is 3 X 10 15 atoms/cm 3 
when the oxygen concentration is 7 X 10 17 atoms/cm 3 and a point at which the nitrogen 
concentration is 3 X 10 14 atoms/cm 3 when the oxygen concentration is 1.6 X 10 18 atoms/cm 3 and 
on or above a fourth line which is substantially parallel to the first straight line and passes a point 
at which the nitrogen concentration is 3 X 10 i4 atoms/cm 3 when the oxygen concentration is 7 X 
10 17 atoms/cm 3 such that each of the epitaxial silicon wafers has sufficient quantity of gettering 
sites, and wherein the silicon wafer substrates are prepared from a single ingot. 

18. (new) A group of epitaxial silicon wafers including respective silicon wafer 
substrates doped with nitrogen on which epitaxial films are formed wherein a range of nitrogen 
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concentration and oxygen concentration in each of the silicon wafer substrates falls within an 
overlapping area in a graph in which the oxygen concentration and the nitrogen concentration are 
plotted along the horizontal axis and the vertical axis of the graph, respectively, on or below a 
first straight line connecting a point at which the nitrogen concentration is 1 X 10 15 atoms/cm 
when the oxygen concentration is 7 X 10 17 atoms/cm 3 and a point at which the nitrogen 
concentration is 9 X 10 13 atoms/cm 3 when the oxygen concentration is 1.6 X 10 18 atoms/cm 3 and 
on or above a third straight line which is substantially parallel to the second straight line and 
passes a point at which the nitrogen concentration is 1 X 10 M atoms/cm 3 when the oxygen 
concentration is 7 X 10 17 atoms/cm 3 such that each of the epitaxial silicon wafers has sufficient 
quantity of gettering sites, and wherein the silicon wafer substrates are prepared from a single 

19. (new) A method of manufacturing the epitaxial silicon wafer recited in claim 1, 
comprising: 

grinding the silicon wafer substrate, and 

performing epitaxial growth on the ground silicon wafer. 

20. (new) A method of manufacturing the epitaxial silicon wafer recited in claim 2, 
comprising: 

grinding the silicon wafer substrate, and 

performing epitaxial growth on the ground silicon wafer. 



21. 



(new) A method of manufacturing the epitaxial silicon wafer prepared from the 
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silicon wafer substrate sliced from the silicon single crystal ingot manufactured by the method 
recited in claim 3, comprising: 

grinding the silicon wafer substrate, and 

performing epitaxial growth on the ground silicon wafer. 

22. (new) A method of manufacturing the epitaxial silicon wafer prepared from the 
silicon wafer substrate sliced from the silicon single crystal ingot manufactured by the method 
recited in claim 4, comprising: 

grinding the silicon wafer substrate, and 

performing epitaxial growth on the ground silicon wafer. 

23. (new) A method of manufacturing an epitaxial silicon wafer utilizing the 
nitrogen-doped silicon wafer recited in claim 6 as a silicon wafer substrate, comprising: 

grinding the silicon wafer substrate, and 

performing epitaxial growth on the ground silicon wafer. 

24. (new) A method of manufacturing an epitaxial silicon wafer utilizing the 
nitrogen-doped silicon wafer recited in claim 7 as a silicon wafer substrate, comprising: 

grinding the silicon wafer substrate, and 

performing epitaxial growth on the ground silicon wafer. 

25. (new) A method of manufacturing the epitaxial silicon wafer prepared from the 
silicon wafer substrate sliced from the silicon single crystal ingot recited in claim 8, comprising: 
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grinding the silicon wafer substrate, and 

performing epitaxial growth on the ground silicon wafer. 

26. (new) A method of manufacturing the epitaxial silicon wafer recited in claim 12, 
comprising: 

grinding the silicon wafer substrate, and 

performing epitaxial growth on the ground silicon wafer. 

27. (new) A method of manufacturing the epitaxial silicon wafer recited in claim 13, 
comprising: 

grinding the silicon wafer substrate, and 

performing epitaxial growth on the ground silicon wafer. 

28. (new) A method of manufacturing the group of epitaxial silicon wafer recited in 
claim 15, comprising: 

grinding the silicon wafer substrate, and 

performing epitaxial growth on each of the ground silicon wafers. 

29. (new) A method of manufacturing the group of epitaxial silicon wafer recited in 
claim 16, comprising: 

grinding the silicon wafer substrate, and 

performing epitaxial growth on each of the ground silicon wafers. 
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30. (new) An epitaxial silicon wafer including a silicon wafer substrate doped with 
nitrogen on which an epitaxial film is formed, wherein a range of nitrogen concentration and oxygen 
concentration in the silicon wafer substrate falls within an overlapping area in a graph in which the 
oxygen concentration and the nitrogen concentration are plotted along the horizontal axis and the 
vertical axis of the graph, respectively, on or below a first straight line connecting a point at which the 
nitrogen concentration is 3 X 10 15 atoms/cm 3 when the oxygen concentration is 7 X 10 17 atoms/cm 3 
and a point at which the nitrogen concentration is 3 X 10 14 atoms/cm 3 when the oxygen concentration 
is 1.6 X 10 18 atoms/cm 3 and on or above a horizontal straight line on which the nitrogen concentration 
is 1 X 10 13 atoms/cm 3 , and between vertical straight lines on which the oxygen concentration is 9 X 
10 17 atoms/cm 3 and 1.6 X 10 1S atoms/cm 3 , respectively. 

3 1 . (new) An epitaxial silicon wafer including a silicon wafer substrate doped with 
nitrogen on which an epitaxial film is formed, wherein a range of nitrogen concentration and oxygen 
concentration in the silicon wafer substrate falls within an overlapping area in a graph in which the 
oxygen concentration and the nitrogen concentration are plotted along the horizontal axis and the 
vertical axis of the graph, respectively, on or below a first straight line connecting a point at which the 
nitrogen concentration is 3 X 10 15 atoms/cm 3 when the oxygen concentration is 7 X 10 17 atoms/cm 3 
and a point at which the nitrogen concentration is 3 X 10 14 atoms/cm'' when the oxygen concentration 
is 1 .6 X 10 1S atoms/cm 3 and on or above a horizontal straight line on which the nitrogen concentration 
is 1 X 10 14 atoms/cm 3 , and between vertical straight lines on which the oxygen concentration is 9 X 
10 n atoms/cm 3 and 1.6 X 10 18 atoms/cm 3 , respectively. 

32. (new) An epitaxial silicon wafer including a silicon wafer substrate doped with 
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nitrogen on which an epitaxial film is formed, wherein the number of crystal defects observed as Light 
Point Defects of 120 nm or more on the epitaxial film is 20 pieces/200-mm wafer or less and wherein 
a range of nitrogen concentration and oxygen concentration in the silicon wafer substrate falls within 
an area in a graph in which the oxygen concentration and the nitrogen concentration are plotted along 
the horizontal axis and the vertical axis of the graph, respectively, on or below a first straight line 
connecting a point at which the nitrogen concentration is 3 X 10 15 atoms/cm 3 when the oxygen 
concentration is 7 X 10 17 atoms/cm 3 and a point at which the nitrogen concentration is 3 X 10 14 
atoms/cm 3 when the oxygen concentration is 1.6 X 10 18 atoms/cm 3 , and on or above a horizontal 
straight line on which the nitrogen concentration is 1 X 10 13 atoms/cm 3 ; wherein the oxygen 
concentration and the nitrogen concentration are adjusted in a manner that the oxygen concentration 
and the nitrogen concentration have a predetermined correlative relationship of the nitrogen 
concentration increase corresponding to the oxygen concentration decrease and the nitrogen 
concentration decrease corresponding to the oxygen concentration increase such that the epitaxial 
silicon wafer has sufficient quantity of gettering sites. 

33. (new) An epitaxial silicon wafer including a silicon wafer substrate doped with 
nitrogen on which an epitaxial film is formed, wherein the number of crystal defects observed as Light 
Point Defects of 120 nm or more on the epitaxial film is 20 pieces/200-mm wafer or less and wherein 
a range of nitrogen concentration and oxygen concentration in the silicon wafer substrate falls within 
an area in a graph in which the oxygen concentration and the nitrogen concentration are plotted along 
the horizontal axis and the vertical axis of the graph, respectively, on or below a first straight line 
connecting a point at which the nitrogen concentration is 3 X 10 15 atoms/cm 3 when the oxygen 
concentration is 7 X 10 17 atoms/cm 3 and a point at which the nitrogen concentration is 3 X 10 14 
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atoms/cm 3 when the oxygen concentration is 1.6 X 10 18 atoms/cm 3 , and on or above a horizontal 
straight line on which the nitrogen concentration is 1 X 10 14 atoms/cm 3 ; wherein the oxygen 
concentration and the nitrogen concentration are adjusted in a manner that the oxygen concentration 
and the nitrogen concentration have a predetermined correlative relationship of the nitrogen 
concentration increase corresponding to the oxygen concentration decrease and the nitrogen 
concentration decrease corresponding to the oxygen concentration increase such that the epitaxial 
silicon wafer has sufficient quantity of gettering sites. 

34. (new) A method of manufacturing a silicon single crystal ingot for a silicon wafer 
substrate for an epitaxial silicon wafer by Czochralski method or MCZ method, wherein silicon single 
crystal pulling is performed while nitrogen is being doped such that a portion of the silicon single 
crystal ingot has a range of nitrogen concentration and oxygen concentration, which falls within an 
area in a graph in which the oxygen concentration and the nitrogen concentration are plotted along the 
horizontal axis and the vertical axis of the graph, respectively, on or below a first straight line 
connecting a point at which the nitrogen concentration is 3 X 10 15 atoms/cm 3 when the oxygen 
concentration is 7 X 10 17 atoms/cm 3 and a point at which the nitrogen concentration is 3 X 10 14 
atoms/cm 3 when the oxygen concentration is 1.6 X 10 18 atoms/cm 3 , and on or above a horizontal 
straight line on which the nitrogen concentration is 1 X 10 13 atoms/cm 3 ; and wherein the number of 
crystal defects observed in the epitaxial silicon wafer including the silicon wafer substrate obtained 
from the portion of the silicon single crystal ingot after epitaxial growth as Light Point Defects of 120 
nm or more is 20 pieces/200-mm wafer or less. 

35. (new) A method of manufacturing a silicon single crystal ingot for a silicon wafer 
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substrate for an epitaxial silicon wafer by Czochralski method or MCZ method, wherein silicon single 
crystal pulling is performed while nitrogen is being doped such that a portion of the silicon single 
crystal ingot has a range of nitrogen concentration and oxygen concentration, which falls within an 
area in a graph in which the oxygen concentration and the nitrogen concentration are plotted along the 
horizontal axis and the vertical axis of the graph, respectively, on or below a first straight line 
connecting a point at which the nitrogen concentration is 3 X 10 15 atoms/cm 3 when the oxygen 
concentration is 7 X 10 17 atoms/cm 3 and a point at which the nitrogen concentration is 3 X 10 14 
atoms/cm 3 when the oxygen concentration is 1.6 X 10 18 atoms/cm 3 , and on or above a horizontal 
straight line on which the nitrogen concentration is 1 X 10 14 atoms/cm 3 ; and wherein the number of 
crystal defects observed in the epitaxial silicon wafer including the silicon wafer substrate obtained 
from the portion of the silicon single crystal ingot after epitaxial growth as Light Point Defects of 120 
nm or more is 20 pieces/200-mm wafer or less. 

36. (new) A method of manufacturing a silicon single crystal ingot by Czochralski 
method or MCZ method, wherein silicon single crystal pulling is performed in a range of nitrogen 
concentration and oxygen concentration, which falls within an area in a graph in which the oxygen 
concentration and the nitrogen concentration are plotted along the horizontal axis and the vertical axis 
of the graph, respectively, on or below a first straight line connecting a point at which the nitrogen 
concentration is 3 X 10 15 atoms/cm 3 when the oxygen concentration is 7 X 10 17 atoms/cm 3 and a point 
at which the nitrogen concentration is 3 X 10 14 atoms/cm 3 when the oxygen concentration is 1.6 X 
10 18 atoms/cm 3 , and on or above a horizontal straight line on which the nitrogen concentration is 1 X 
10 13 atoms/cm 3 ; and wherein the nitrogen concentration increases gradually from a shoulder portion to 
a tail portion of the silicon single crystal ingot whereas the oxygen concentration decreases gradually 
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from the shoulder portion to the tail portion. 

37. (new) A method of manufacturing a silicon single crystal ingot by Czochralski 
method or MCZ method, wherein silicon single crystal pulling is performed in a range of nitrogen 
concentration and oxygen concentration, which falls within an area in a graph in which the oxygen 
concentration and the nitrogen concentration are plotted along the horizontal axis and the vertical axis 
of the graph, respectively, on or below a first straight line connecting a point at which the nitrogen 
concentration is 3 X 10 15 atoms/cm 3 when the oxygen concentration is 7 X 10 17 atoms/cm 3 and a point 
at which the nitrogen concentration is 3 X 10 14 atoms/cm 3 when the oxygen concentration is 1.6 X 
10 18 atoms/cm 3 , and on or above a horizontal straight line on which the nitrogen concentration is 1 X 
10 14 atoms/cm 3 ; and wherein the nitrogen concentration increases gradually from a shoulder portion to 
a tail portion of the silicon single crystal ingot whereas the oxygen concentration decreases gradually 
from the shoulder portion to the tail portion. 

38. (new) A nitrogen-doped silicon wafer, wherein a range of nitrogen concentration and 
oxygen concentration falls within an area in a graph in which the oxygen concentration and the 
nitrogen concentration are plotted along the horizontal axis and the vertical axis of the graph, 
respectively, on or below a first straight line connecting a point at which the nitrogen concentration is 
3 X 10 15 atoms/cnr' when the oxygen concentration is 7 X 10 17 atoms/cm 3 and a point at which the 
nitrogen concentration is 3 X 10 14 atoms/cm 3 when the oxygen concentration is 1.6 X 10 18 
atoms/cm 3 , and on or above a horizontal straight line on which the nitrogen concentration is 1 X 10 13 
atoms/cm 3 ; wherein the oxygen concentration and the nitrogen concentration are adjusted in a manner 
that the oxygen concentration and the nitrogen concentration have a predetermined correlative 
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relationship of the nitrogen concentration increase corresponding to the oxygen concentration decrease 
and the nitrogen concentration decrease corresponding to the oxygen concentration increase. 

39. (new) A nitrogen-doped silicon wafer, wherein a range of nitrogen concentration and 
oxygen concentration falls within an area in a graph in which the oxygen concentration and the 
nitrogen concentration are plotted along the horizontal axis ;;:id the vertical axis of the graph, 
respectively, on or below a firs' ir.n</.v, l:iu- vvnivctiii;: a point a: which the nitrogen concentration is 
3 X 10 15 atoms/cm 3 when the oxygen concentration is 7 X 10 17 atoms/cm 3 and a point at which the 
nitrogen concentration is 3 X 10 14 atoms/cm 3 when the oxygen concentration is 1.6 X 10 18 
atoms/cm 3 , and on or above a horizontal straight line on which the nitrogen concentration is 1 X 10 14 
atoms/cm 3 ; wherein the oxygen concentration and the nitrogen concentration are adjusted in a manner 
that the oxygen concentration and the nitrogen concentration have a predetermined correlative 
relationship of the nitrogen concentration increase corresponding to the oxygen concentration decrease 
and the nitrogen concentration decrease corresponding to the oxygen concentration increase. 

40. (new) A nitrogen-doped silicon wafer, wherein a range of nitrogen concentration and 
oxygen concentration falls within an area in a graph in which the oxygen concentration and the 
nitrogen concentration are plotted along the horizontal axis and the vertical axis of the graph, 
respectively, on or below a second straight line connecting a point at which the nitrogen concentration 
is 1 X lO 15 atoms/cm 3 when the oxygen concentration is 7 X lO 17 atoms/cm 3 and the nitrogen 
concentration is 9 X10 13 atoms/cm 3 when the oxygen concentration is 1.6 X 10 18 atoms/cm 3 , and on 
or above a horizontal straight line on which the nitrogen concentration is 1 X 10 13 atoms/cm 3 ; wherein 
the oxygen concentration and the nitrogen concentration are adjusted in a manner that the oxygen 
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concentration and the nitrogen concentration have a predetermined correlative relationship of the 
nitrogen concentration increase corresponding to the oxygen concentration decrease and the nitrogen 
concentration decrease corresponding :o the oxygen concentration increase. 



41. (new) A nitrogen-doped silicon wafer, wherein a range of nitrogen concentration and 
i'.;.:'.cn o'-.vu-vttion "J's within en ;.rcj u* :. graph m whk-h the o.\\gcn concern: ;n:o:i and the 
nitrogen concentration are plotted along the horizontal axis and the vertical axis of the graph, 
respectively, on or below a second straight line connecting a point at which the nitrogen concentration 
is 1 X 10 15 atoms/cm 3 when the oxygen concentration is 7 X 10 17 atoms/cm 3 and the nitrogen 
concentration is 9 X10 13 atoms/cm 3 when the oxygen concentration is 1.6 X 10 18 atoms/cm 3 , and on 
or above a horizontal straight line on which the nitrogen concentration is 1 X 10 14 atoms/cm 3 ; wherein 
the oxygen concentration and the nitrogen concentration are adjusted in a manner that the oxygen 
concentration and the nitrogen concentration have a predetermined correlative relationship of the 
nitrogen concentration increase corresponding to the oxygen concentration decrease and the nitrogen 
concentration decrease corresponding to the oxygen concentration increase. 
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